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本文在学习 GPRS 系统原理、体系结构和 GPRS 核心网业务的信令流程
基础上，深入研究了 GPRS 系统的网络结构、网络接口和 GPRS 网络单元和
接口，包括网络单元有分组控制单元 PCU（Packet Control Unit）、GPRS 服
务支持节点 SGSN（Serving GPRS Support Node）和网关 GPRS 支持节点
GGSN（Gateway GPRS Support Node）。 
进行 GPRS 系统整体设计。遵循 3GPP 标准，首先对 GPRS 系统整体框
架和系统模块单元架构进行了设计，并在通用 CPU 上集成设计实现了 GPRS
基站系统，主要包含 PCU、SGSN、GGSN 三个核心模块、GPRS 移动性和
会话管理功能的信令流程和网络整体配置，该系统具有通用性和高效性等特
点，可大大节省系统的硬件资源，降低系统能耗。由于 GTP 协议不支持 SGSN
与 GGSN 在同一 PC 机上运行 GTP 实体，本文对 GTP 协议中用户面与数据
面的通信端口重新进行设计和实现，提高了系统的可移植性。在 GGSN 网
关实现中，增加了 IP 回收机制，通过使用 IP 回收池提高了 IP 资源可利用
性。 
后搭建了基于通用 CPU 的 GPRS 测试实验平台，对 GPRS 系统进行
了模块测试和集成测试，检测每个模块和重要信令流程的正确性和鲁棒性。
测试结果表明移动终端可通过 GPRS 与 Internet 进行通信，并通过多次重复
性测试验证了系统的稳定性。 



































In recent years, with the development of Information Technology, the 
coverage of Public Land Mobile Network (PLMN) becomes gradually enlarge, 
and the business of PLMN has also been developed and perfected. However, the 
various requirement of trunking communication used in the private domains is 
increasing, and this requirement is not fulfilled by PLMN. Especially in an 
earthquake or other public emergencies, if the Public Land Mobile Network 
interrupts, it can cause serious damage by the communication interrupt. 
Therefore, the research about Private Mobile Radio System with portability and 
practicality has the very vital significance. 
In my paper, the GPRS system used in base station is designed and 
implemented according to the 3GPP specifications through studying and 
mastering the architecture of GPRS system and the important signaling 
procedures. There are three modules such as PCU, SGSN and GGSN included in 
GRPS system. The detail of overall system design and the modules design are 
respectively introduced in the paper. 
The GPRS system is developed based on the GSM system which is 
designed and implemented by our laboratory. The GSM system supports not only 
the basic communication function but also the trunking communication function. 
PCU, SGSN and GGSN run in one generic CPU which has general and high 
efficiency. Therefore, this method can reduce the resources of system hardware 
and energy consumption. The author analyzes the GTP protocol, then designs 
and implements the communication port of the data plan and the control plan in 
the GTP protocol again. This method can improve the system of portability. 
Furthermore, in order to save IP resources, the IP recycle pool is to be added in 
the GGSN functions. 
The experimental platform is builded after the achievement of the GPRS 















to test the correctness and robustness of the modules and some important 
signaling procedures. The test results show that the mobile station could surfer 
on the Internet fluently through the GPRS system and the GPRS system has the 
stability, pertinence and advantage. 
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